The adjuvant effects of the toll-like receptor 3 ligand polyinosinic-cytidylic acid poly (I:C) on antigen-specific CD8+ T cell responses are partially dependent on NK cells with the induction of a beneficial cytokine milieu.
Poly (I:C), a TLR3 ligand, has shown promise as a vaccine adjuvant to CD8(+) T cell responses. The underlying mechanisms involved in creating this adjuvant response in vivo, however, have not been well defined. In this study, we explored the contribution of NK cells and inflammatory cytokines in mediation the poly (I:C) adjuvant effects. Enhanced antigen-specific CD8(+) T cell responses were observed only when poly (I:C) was administered within 4h of peptide vaccination. Poly (I:C) treatment was associated with a rapid induction of inflammatory cytokines in the serum, including IL-6, IL-10, MCP-1, TNF-alpha, IFN-alpha, and IFN-gamma, and selective increases in the numbers of NK (NK1.1(+)CD11b(+)) cells and Mvarphi (NK1.1(-)CD11b(+)), but not NK T (CD3(+)NK1.1(+)) cells. NK cells were required for the adjuvant effects of poly (I:C). Poly (I:C) treatment in TNF-alpha, type I IFNR, IFN-gamma, IL-6, IL-12Rbeta2, or IL-15 gene-deficient mice revealed a reciprocal interaction and interdependence in the induction of these cytokines, where the absence of one cytokine impacted on the production of others. Further, the adjuvant effects of poly (I:C) were dependent on the endogenous levels of type I IFNs, TNF-alpha, IFN-gamma, IL-12, and IL-15. IFN-alpha and IFN-beta, but not TNF-alpha or IL-6, were able to mimic the adjuvant effects of poly (I:C). We conclude that the adjuvant effects of poly (I:C) on antigen-specific CD8(+) T cells appeared to be exquisitely dependent on the rapid induction of certain beneficial cytokines produced in part by NK cells.